The courage of wise leaders is close-knit with their character. 1 T he pioneering work of Drs Lower and Shumway is well known and highly respected in the world of heart transplantation. Together, they developed the surgical procedure still used by many heart transplant surgeons today. Their vision for patients with irreversible heart failure was to replace the damaged organ with a healthy heart from an individual diagnosed with brain death. However, they met with many obstacles, not the least of which was the legal definition of death, which did not include brain death in 1968.
Meeting Dr Lower
When I meet with Dr Richard Lower in December 2007, he has been retired for about 15 years but continues to work in a clinic in Richmond, Virginia, several days a week. He is a serious-looking gentleman who answers my questions quietly as he recalls his work and relationship with Dr Norman Shumway. He asks if I have read the book Every Second Counts: The Race to the First Human Heart Transplant by Donald McRae. 2 I have. He assures me that the book is quite accurate in its portrayal of activities surrounding his and Dr Shumway's work in heart transplantation. He describes the book as a "grabber," which tells me he is intrigued with the book's historical representation of those early years in transplantation.
Following his internship, Dr Lower worked in public health service, in the Native American branch for 2 years. Dr Jake Reid-a good friend and Stanford graduate-consulted with Dr Lower on the care of the Native American patients and they talked about Dr Lower's interest in surgery. Dr Reid advised Dr Lower to contact Dr Victor Richards who was the head of the Department of Surgery at Stanford at that time. In 1957, Dr Richards invited Dr Lower to come to Stanford as a surgical resident. As part of his residency, Dr Lower circulated among the surgeons, assisting them with research projects. After several months, Dr Lower met Dr Shumway. Laughing, Dr Lower's eyes glisten as he states, "That meeting changed my life. We had so much fun together." The 2 surgeons developed a strong friendship spanning 4 decades and worked collaboratively with a common vision.
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As part of his doctoral education, Dr Shumway focused on the effects of hypothermia on the heart. In applying his doctoral work to animal heart surgery, he used iced saline on the heart and had reduced the animal's body temperature to 32°C. Together, Dr Lower and Dr Shumway first worked on what Dr Shumway referred to as "topical hypothermia"-they began studies in selective hypothermia of the heart. 3 The surgeons' work in repairing congenital defects such as transposition of the great vessels together with topical hypothermia soon led them to develop the surgical procedure for heart transplantation. Dr Lower suggested that they should excise the heart without removing the arterial system. 2 This atrial cuff or rim of the native heart would make it simpler to suture a donor heart into place.
In 1959, the surgeons performed their first successful donor heart transplantation in a dog. This event made news on television and in the press in San Francisco. By 1965, they had transplanted hearts in several dogs that were surviving months after the procedure. However, with his very first heart transplant in humans, and the first in the State of Virginia, Dr Lower met with a major set back. He was prosecuted for murder for taking the heart from a donor with a severe head injury. At that time (1968), the legal definition of death was cessation of blood flow. An ad hoc committee at Harvard Medical School had been examining the definition of brain death and published their report in JAMA. 4 However, brain death remained a controversial legal and ethical issue of the times. 5 Dr Lower continued to do surgery in the early hours each day of the trial and attended the court sessions during the day. Eventually, Dr Lower was exonerated. The prosecuting attorney was Doug Wilder who later became Governor of Virginia and is currently mayor of Richmond.
I reflect that this trial must have been very stressful for Dr Lower. He pauses and says, "No, it was actually very interesting to watch the evolution of the process."
Reviewing Data
In continuing my interview with Dr Lower, I show him a copy of the database from MCV for the period 1968 to 1971. In those days, databases were paper and pencil at best. MCV now has an Excel spreadsheet representing 40 years of data. I brought just 3 years of data to spark discussions with him about those path finding years of heart transplantation. The first few patients lived just 6 to 14 days; 9 of the first 10 patients lived less than 2 weeks. As I review these data with Dr Lower, I ask him, "What made you continue to pursue heart transplantation in the face of such disappointing outcomes at first?" He leans forward and points at patient No. 3 who lived 6.5 years. "Look at this patient. He lived more than 6 years. He is what made me continue. My dogs did as well. They were doing very well. One of my dogs even had puppies after her transplant. I just knew it would work." His demeanor changes as he points this out. There is such conviction in his voice and in his eyes as he speaks of that third patient. This is exactly why I did not want to do a telephone interview. I wanted to see that determined look.
Legacies
Sure signs of a pioneer are emerging from this quiet, soft-spoken, unassuming man: vision, persistence, and determination. But I remain curious about what made him so persistent despite early disappointments and obstacles. I can't help but wonder what made him continue his work. I try to imagine the courage it took and the character that must live within this unassuming man. His vision, belief, and determination seemed to triumph over all obstacles. When I ask Dr Lower what he considers to be his greatest legacy, he quickly replies that it is the surgeons he trained and mentored. I agree but I add that I think he has yet another legacy: a legacy that affected the transplant profession more globally. More than the surgical technique he and Dr Shumway developed, more than the surgeons he trained, I think his legacy has to include his contributions to the legal definition of brain death. Dr Lower looks down at the table and simply says, "Maybe." Both Stanford and MCV remain the oldest heart transplant programs in the United States and we share a pride for our pioneers in this challenging field of transplantation.
